Talar neck fractures (TNFs) are complex injuries and treatment is fraught with complications. We retrospectively studied 18 patients with TNFs: 6 Hawkins type-I, 7 type-II, 4 type-III, and 1 type-IV. Five patients with type-I and 2 with type-II fractures were treated conservatively. The remaining 11 patients underwent operative treatment. Open reduction via posterolateral approach was performed in 10 patients while closed reduction was used in one patient. All operatively reduced fractures were stabilized with screws. The following postoperative complications were encountered: wound dehiscence (n=1), avascular necrosis (n=2), and post-traumatic osteoarthritis (n=12). Fifteen patients were available for final evaluation at a mean followup period of three years (range 10 months to 6 years). Using the American Orthopaedic Foot and Ankle Society (AOFAS) score, the mean for type-I fracture was 96.4 points, 80.2 points for type-II, 68.5 points for type-III and 55 points for type-IV fractures. TNFs remain a devastating injury as the prognosis and outcomes of treatment continued to be hampered by the consequences of injury.
INTRODUCTION
Talar neck fractures (TNFs) are rare and predominantly result from high-energy trauma such as motor vehicle accidents and fall from a height. A non-displaced fracture can be treated conservatively while most displaced fractures require open reduction and internal fixation (ORIF) [1] [2] [3] . Studies conducted in developed countries indicate that treatment of TNFs is fraught with complications that compromise clinical outcomes, particularly malunion, avascular necrosis (AVN) and post-traumatic osteoarthritis (OA) [4] [5] [6] . However, good-to-excellent results were reported in a series of 18 out of 22 patients evaluated at a mean followup period of 4.4 years 7 . This present study was undertaken to evaluate the outcomes of TNFs treated at a single institution with limited financial resources and operating facilities in the west African region 8 . Type I -Treatment consisted of a short leg cast (SLC) with the foot in neutral position for seven weeks followed by foot and ankle rehabilitation after removal of cast (in five patients). In one patient, the fracture was treated by closed manipulative reduction (CMR) and percutaneous screw fixation using a posterolateral approach under image intensifier guidance. Ankle mobilisation was allowed two weeks after the operation. Weight-bearing ambulation was allowed at 12 weeks after the injury.
MATERIALS AND METHODS

Patients
Type II -Two patients were treated by closed reduction and SLC similar to the protocol used for type-I fractures. In five patients ORIF (screw fixation) was performed using an anteromedial approach. A SLC was applied after removal of sutures; patients were kept non-weight bearing for 16 weeks ankle mobilisation.
Type III -All the patients (n=4) underwent operative setting of open fracture (n=2), extensive wound debridement; fracture was accessed through the same wound. Patients with closed fracture underwent ORIF with screw fixation via an anteromedial approach (n=1) or a combined anteromedial and anterolateral surgical approach (n=1). The affected leg was immobilized in a SLC for 18 weeks before graduated full weight-bearing ambulation and ankle-foot mobilization was permitted.
Type IV -The patient had an open fracture treated surgically with ORIF and screw fixation after extensive debridement. The period of non-weight bearing ambulation was extended to 32 weeks.
Evaluation
Evaluation at follow-ups included identification of complications and radiographic assessment of union or complications of union. The radiographs were taken at 6, 12, 24, 36 and 48 months post-treatment. Subsequent radiographs for identification of AVN and post-traumatic OA were taken semi-annually until the last visit. AVN was defined on plain radiographs as an absence of Hawkins sign over the talar dome. Post-traumatic OA was defined as the presence of osteophytes, narrowing of joint space and subchondral sclerosis or cysts.
Overall functional outcome was assessed using the American Orthopaedic Foot and Ankle Society score (AOFAS) based on pain (40 points), function (50 points), and alignment (10 points) 9 . An excellent result was assigned for a score of 90-100 points, good for 75-89 points, fair for 60-74 points and poor for less than 60 points.
RESULTS
Three patients (two type-I and one type-II) were lost to followup at an average of 3 years (range, 10 months to 6 years). The outcomes of treatment for the remaining 15 patients are presented according to fracture type.
Type I -Fracture union was attained at an average of 10 weeks for all cases. The mean AOFS functional score of 96.4 points (range 90 to 98) indicated an excellent outcome for type-I fractures. However, two out of six patients showed radiographic evidences of post-traumatic OA of the subtalar joint.
Type II -Union was achieved at an average of twelve weeks and functional outcome was graded as good (mean AOFS score of 80.2). Mid-term radiographs showed post-traumatic OA of the subtalar joint in two patients, ankle in one and talonavicular joint in three patients.
Type III -Surgical site infection with wound dehiscence developed in one patient who had a combined approach for ORIF. This was successfully managed with oral antibiotics and wound care. Two patients demonstrated radiographic evidence of union twelve weeks after the injury and three patients had varus malunion. The AOFS functional score for this group was fair (mean 68.5 points). Mid-term radiographs revealed subtalar (n=2) and ankle (n=1) OA. Symptomatic ANV necrosis of the talus with severe pain was seen in one patient two years after the injury. The patient however, deferred ankle arthrodesis.
Type IV -The patient had a poor functional AOFS score of 55 points. Post-traumatic OA of the ankle and talonavicular joint was seen as AVN progressed.
DISCUSSION
Treatment of TNFs aimed at preventing the inevitable complications continues to challenge the orthopaedic surgeon ranging from appropriate diagnosis to the execution of surgical treatment. A true type-I fracture is probably rare and is difficult to differentiate from a type-II fracture on plain radiographs. The decision to embark on costly CTscans or MR imaging to accurately diagnose a type-I or even type-II injury is frequently considered to be unnecessary. A fracture with clear displacement of even 1 to 2 mm should be considered type-II rather than type-I fracture 3 . The majority of patients who develop post-traumatic OA had either a type-I or type-II fracture.
Prompt and anatomical reduction within 6 to 8 hours following the injury and stable osteosynthesis are the mainstays of treatment for displaced TNFs with the aims of achievement of primary bone healing and thus minimised complications 10, 11 . A delay in treating these fractures was a striking point of the current study. The classic reason for postponing surgery for TNFs is concomitant soft tissue oedema. In the present study, patients presented at the hospital as soon as possible but the treatment was delayed for economic reasons as patients must pay out of pocket for all medical care due to the lack of a national health insurance program. In our hospital setting, logistically one theatre is dedicated to orthopaedics. This theatre was used for both trauma and elective surgeries with planned elective lists carried out in the morning and the remainder of the theatre time allocated for orthopaedic trauma surgery. In the study by Low et al. (1998) , the operations were performed as early as possible with open fractures treated within 8 hours and closed fractures at an average of 13.8 hours after injury. However, Lindvall et al. (2004) in a series of 26 fractures postulated that the time to surgical fixation should be minimised, although a delay does not appear to adversely affect the outcome, especially with regard to the development of AVN.
The limitations of our study include the small size of the sample, retrospective nature of the study and inability to utilize modern imaging modalities to appropriate detect complications following injury and surgery. We were aware that it is difficult to identify early changes of AVN on plain radiographs. Osteophytes and subchondral cysts are late signs of post-traumatic OA or AVN. Despite limitations, the present results are in agreement with the experience of other authors. Firstly in support of the studies by Hawkins and Canale and Kelly, an anteromedial approach is the most versatile approach for ORIF 1, 2 . It seems that less satisfactory results occurs in patients with the most severe injury 13, 14 . Thirdly, development of post-traumatic OA seems to occur regardless of fracture type. This consequence was seen in almost all patients as reported by Lindvall et al. (2004) , and can probably be attributed to the initial articular damage sustained in severe fractures or dislocations as well as injuries to the neighbouring soft tissue 15 . This is also ascribed to prolonged immobilisation (range, 12 to 32 weeks) required for prevention of talar dome collapse secondary to AVN. In our community setting, cast immobilisation reduced the risk of subsequent manipulation of the injured limb by traditional healers 16 .
CONCLUSION
The current study reflects a snapshot of clinical practice in a typical hospital setting in a developing nation. The results of this series should be interpreted in the light of the aforementioned limitations, but are in overall agreement with previous reports that the poorest functional results occur in patients with the most severe injury type. A prospective study enrolling a large population size in our region of Africa with attention paid to the relationship between the types of fracture and the delay of treatment as well as functional outcome will provide meaningful insight into the appropriate management of talar neck fractures in developing countries.
